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PREFACE 
It is known that many control processes are characterized by both 
quantitative and qualitative complexity. Tbe quantitative complexity is 
usually expressed in a large number of state variables, respectively 
high dimensional mathematical model. Tbe qualitative complexity is 
usually associated with uncertain behaviour, respectively approximately 
known mathematical model. 
If the above two aspects of complexity are considered separately, the 
corresponding control problem can be easily solved. On one hand, large 
scale systems theory has existed for more than 20 years and has proved 
its capabilities in solving high dimensional control problems on the 
basis of decomposition, hierarchy, decentralization and multilayers. On 
the other hand, the fuzzy linguistic approach is almost at the same age 
and has shown its advantages in solving approximately formulated 
control problems on the basis of linguistic reasoning and logical 
inference. However, if both aspects of complexity are considered 
together, the corresponding control problem becomes non-trivial and 
does not have an easy solution. 
Modem control theory and practice have reacted accordingly to the 
above mentioned new cballenges of tbe day by utilizing the latest 
achievements in computer technology and artificial intelligence 
distributed computation and intelligent operation. In this respect, a 
new field has emerged in the last decade, called " Distributed 
intelligent control systems" . However, the majority of the familiar 
works in this field are still either on an empirical or on a conceptual 
level and this is a significant drawback. 
This research monograph presents some recent results in distributed 
fuzzy control of multivariable systems. The results are obtained within 
a systematic investigation, extending over the empirical and conceptual 
level of most familiar works. Large scale systems theory and the fuzzy 
linguistic 
intelligent 
approach 
modelling. 
are used 
In this 
as tools 
respect, 
xi 
for 
the 
distributed 
monograph 
control 
is also 
and 
an 
xii Preface 
attempt for mutual consideration of these separately developed fields. 
Tbe work is written in a structured " method-algorithm-example " form 
which facilitates its reading and understanding.. It is suitable for 
undergraduate and postgraduate students, as wen as researchers from 
the academic domain. Some of the results could be also of interest for 
industrial engineers, involved in implementation of fuzzy technologies. 
Tbe monograph may be used as a reference in lecture courses on 
intelligent control for electrical and mechanical 
it could be used for similar purposes by 
mathematics and informatics. 
engineers. ~oreover, 
lecturers in applied 
Tbe work presents fundamentals and new directions for extending fuzzy 
control theory for multivariable and large scale systems. In this 
sense, its purpose is not only to show some solutions of existing 
problems but also to stimulate further investigations by the scientific 
community which could have a significant impact on modem control 
theory and practice. 
The monograph is structured as follows: section 1 gives an 
introduction, section 2 is devoted to dimensional reduction of fuzzy 
relations in multivariable control systems, section 3 considers the 
problem of decomposition of multivariable systems for distributed fuzzy 
control, section 4 is concemed with hierarchical fuzzy control of 
multivariable systems, sections 5, 6 and 7 consider the problem of 
decentralized fuzzy control of multivariable systems by passive, active 
and direct decomposition, sections 8, 9 and 10 are concemed with 
multilayer fuzzy control of such systems by passive, active and direct 
decomposition, section 11 presents an extension of the results for 
distributed fuzzy fault diagnosis and section 12 gives conclusions. 
Some terms and definitions from fuzzy set theory are given in the 
Appendix. 
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